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A Study on the Estimated Oxygen Intake During Conbined Exercise

By Koichi HIrRoTA, Tamotu YAMADA, Teiichi NAKAYAMA,
Tetuo OKUWA, Shoji IcAwA and Hiromasa Kita

Some problems on the practical application of the linear correlationship between
heart rate (HR) and oxygen intake (Vﬂz) to estimate the work intensity of sports
or labor were studied. Six male subjects, aged 22-25 yrs., were exposed to bicycle
ergometer exercise and HR—I'/O2 relationship of each case was calculated. Then the
s.ubject was loaded a 28 min exercise wij;h 4 min work of 30% Vozm.,_ and 70%
Vo,mex. alternatively, and the measured Vo, compared with the calculated ones by

the above mentioned equation.
Following results were obtained:

1) HR~I"02 regression lines of each subject showed a shift by a day.
2) Difference of HR at 50% Vo,msz, between two regression lines of a subject

was 6-12%.

3) Voz calculatgd from the measured HR by the HR—VO2 line was compared
with the measured Vo, and the maximum difference was 81% at one case.

So we must recognize the existence of possible errors when we apply the linear
relationship between HR and Vo, above mentioned to a continuous exercise simulat-

ing a daily work.
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Table 1. Physical Characteristics of Subjects.
. Age Height Weight Vo,max. Voymax/Wt.| HRpmag.
Subj. | (yrs) (cm) (kg) (/min)  |(mi/kg min.)| (beats/min.) kQ
1 T.N. 23 177.5 69.5 3.12 4.9 184 1.13
2 M.I. 25 172.0 88.5 3.21 37.5 186 1.15
3 T.Y. 26 172.0 67.0 2.25 33.6 194 1.11
4 T.0. 24 170.0 65.5 3.15 48.1 178 1.14
5 M.M. 25 169.0 62.0 3.09 49.8 193 1.12
6 M.H.| 23 163.5 57.0 2.78 48.8 185 1.11
MiSDI 23+1.1 | 170.8+4.2 | 67.8+8.92.93+0.33 | 43.8+6.1 186+5 1.184-0.01
Table 2. Indivisual Regression Lines during Exercise.
. . . Pres. | Temp. | Humid. Pres. | Temp. | Humid.
Subj. Regression line Date (mmHg)! ~(°C) (%) Date (mmHg)| (°C) (%)
1. Y=385.20X+75.24 | 6.18 | 763.6 | 23.0 —
T.N. . 7.13 758.4| 26.5 —
2. Y=38.67X+57.06 | 7.12 759.8| 25.5 92.0
1. Y=41.81X+60.86 | 8.5 757.6 1 21.0 73.0
M. I X 8.12 759.3 | 28.1 78.0
2. Y=36.99X+53.88 | 6.18 755.9 | 26.7 —
T.Y.|1l. Y=52.12X+58.87 | 6.18 763.6 | 23.0 — 8.13 757.21 29.3 60.0
1. Y=38.98X+56.15 | 7.12 759.5 | 23.0 92.0
T.0. . 7.14 755.5 | 29.0 64.0
2. Y=89.89X+45.42 | 5.8 766.6 | 19.0 62.0
1. Y=389.00X+75.90 | 5.7 761.8 1 19.0 45.0
M.M . 7.9 758.8 | 24.0 -
2. Y=29.87X+75.12 | 6.18 763.8 | 23.0 - ’
1. Y=38.64X+94.02 | 5.7 761.8 | 19.0 9.5
M.H. . 8.5 755.9 | 26.7 73.0
2. Y=41.02X-+81.01 | 7.15 756.2 | 27.0 72.5
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Table 8. Difference between Two Regression
Lines in Relation to HR-Vo,.
(in 50% intensity of individual Vo,max.)

. 150% Vo,mex| HR Differ
Subj. 1 iminy | (beats/min.)| (%)
1. 130
T.N. 1.56 10
2. 117
1. 128
M.I. 1.60 12
2. 118
1. —
T.Y. 1.12 —
2. —
1. 117
T.O 1.57 8
2. 107
1. 136
M.M. 1.54 11
2. 121
1. 148
M.H. 1.39 6
2. 138

Differ=(1—2/1)
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Fig. 2. Heart Rate and Oxygen Intake before, during and after Exercise.
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Fig. 4. Heart Rate and Oxyger Intake during 60 minutes Exercise.

Table 4. Influece of Temperature for Oxygen Intake during Exercise.

Subj.| Temp. Vo, | Differ. Temp. Vo, HR Temp. Vo Differ.
(°C)  [(estimate)] (%) (°C)  |(measure)| (mean) (°C) ((\estlmate) (%)
T.N 25.5 1.91 14 26.5 1.67 131 23.0 1.58 -5
M.I 26.7 1.77 6 28.1 1.66 135 23.0 2.19 31
T.Y 23.0 1.32 2 29.3 1.29 128 — — —
T.O 25.5 1.48 -1 29.0 1.50 114 19.0 1.75 16
M.M 23.0 2.00 11 24.0 1.79 135 19.0 1.52 —15
M.H 27.0 1.12 —11 26.7 1.27 127 19.0 0.85 —33
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